Monitoring proteasome activity in cellulo and in living animals by bioluminescent imaging: technical considerations for design and use of genetically encoded reporters.
The ubiquitin-proteasome pathway is the central mediator of regulated proteolysis, instrumental for switching on and off a variety of signaling cascades. Deregulation of proteasomal activity or improper substrate recognition and processing by the ubiquitin-proteasome machinery may lead to cancer, stroke, chronic inflammation, and neurodegenerative diseases. Quantifying total and substrate-specific proteasome activity in intact cells and living animals would enable analysis in vivo of proteasomal regulation and facilitate the screening and validation of potential modulators of the proteasome or its substrates. We discuss examples of tetra-ubiquitin or IkappaBalpha fused to firefly luciferase as genetically encoded reporters for monitoring total and IkappaBalpha-specific proteasomal activity by bioluminescence imaging. Such technology enables repetitive, temporally resolved, and regionally targeted assessment of proteasomal activity in vivo.